The kinetics of 35S-labelled cysteine in the hypothalamic-neurohypophyseal neurosecretory system of the dehydrated rat.
Thirst stimulation of the supraoptic nucleus (SON) and paraventricular nucleus (PVN) was induced in rats by withholding all fluids during three days. 35S-cysteine was then intraperitoneally administered and the rats were killed at predetermined times and examined by autoradiography, applying the authors' previously described method. This experimental series totalling 51 animals was compared with a control series of 70 rats, similarly treated, who had had free access to water. The kinetic phenomena in SON and PVN were analysed in terms of the two-compartment model previously used, which gives an estimate of the neurosecretory material (NSM) secretion parameters and of those of the lumped structural cell protein turnover in the nuclei. The kinetics of the precursor amino acids after administration of labelled cysteine were also assessed. Determinations of the label uptake at two specific times in the experiment, in the infundibular nucleus, ventromedial nucleus and optic nerve tissue in both series served as a check on the specifity of the structural protein turnover changes observed. Compared with the controls, the turnover rate of the slow compartment was more than tripled in the dehydrated rats, while that of the fast compartment had gone down to about one-third; both effects very nearly equal in SON and PVN. These results are compatible with the concept according to which thirst stimulates the SON and PVN equally. A distinct, and strikingly equal, hump was observed (2 hours after label administration) in all specific activity curves, also in the precursor serum concentration, and it is probably due to recycling of 35s from cysteine to methionine. This and other circumstances render the phenomena rather too complex for a straight-forward evaluation by the two-compartment model. Even so, the observations are believed to furnish good evidence of the biological verity of this model as well as the thirst-induced changes elicited.